Effects of fatty acids on activity and calmodulin binding of Ca2+-ATPase of human erythrocyte membranes.
Activation and inhibition of Ca2+-ATPase of calmodulin-depleted human erythrocyte membranes by oleic acid and a variety of other fatty acids have been measured. Low concentrations of oleic acid stimulate the enzyme activity, both in the presence and in the absence of calmodulin. Concomitantly, the affinity of the membrane bound enzyme to calmodulin progressively decreases due to competitive interactions of calmodulin and oleic acid with the enzyme. Removal of oleic acid from the membrane by serum albumin extinguishes the activating effect of oleic acid and restores the ability of the enzyme to bind calmodulin with high affinity. High concentrations of oleic acid induce an almost complete and irreversible loss of enzyme activity which cannot be abolished by removal of oleic acid. Despite a complete loss of enzyme activity, binding of calmodulin to membranes is approximately normal after removal of oleic acid. Activities of (Na+ + K+)-ATPase, Mg2+-ATPase and acetylcholine esterase, as well as the total protein content, show no gross changes upon treatment of membranes with increasing amounts of oleic acid, which seems to exclude that membrane solubilisation by oleic acid causes an inactivation of the enzyme.